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Otnymano chlorowodorek l-plkoUUdtnoimlnoek- 
ay»2*hydrokiyO-fenoluy-propanu o temperfttune 
tapnlenli 137— 440**C. 

W vudogiczny sposbb otnymano chlorowodorek 
l-pikolllklenoamlnopk5y-2-hy«^roksy-3* (p-metok»y- 
fenoksy)*propanu o temperatune topnlcnla 201— 

Przyktad II. 3.6 g U-epoksy-^Cp-metoksy- 
.fenoksy)-propanu 12,5 g oksymu furfuralu ogrze- 
wano do wrzenia w ciagu 1 godzlny w 30 ml te- 
trahydrofurantL Po ozl^bieniu mieszaniny poreak- 
cyjnej wydzielony produkt oczyszczono pnez kry- 
stallzacj^ z alkoholu mctylowega Otrzymano 1- 
-furfurylideno-aTnlnooksy-2-hydroksy -3- (p-meto- 
k5yfenoksy)-propan o temperaturze topnienia 147 — 
—148,5**. 

Przyklad III. 3»0 g l,2-epoksy-3»Xenoksyprc>- 
panu i 2^ g oksymu furfuralu ogrzewano do wrze^ 
nia w ci^gu 1 godziny w 25 ml alkoholu metylo- 
wego wdbec kUku kropU roztwoni wodoroUenku 
sodowego w alkoholu metylowym. Po ozi^eniu 
mieszankiy i>areakcyjnei wydzielony produkt oczy* 
szczono przez krystalizacjQ z alkoholu et^owego. 
Otrzymano 1 - furfur7lideno-amh)oksy-2-hydroksy- 
-3-fendksypropati o temperaturze topnienia 141 — . 
1424*. 

Przyklad IV. 3«6 g 1.2-epoksy-3-(p-metoksy- 
fenoksy)-propanu 1 2,0 g oksymu cykloheksanonu 
ogrzewano do wrzenia w ci^gu 2 godzln w 30 ml 
dloksanu z dodaiklem kilku kropU piperydyny. 
Po oddestylowanlu rozpuszczalnflca i>ozo5ta]y olej 
oczyssczoDO przez destylacJc pod znmlejszonym cii- 
nienSem. Otrzymano l-ccMoheksylkkno-aminooksy- 
•24iydroksy<^3-{p-inetoksyfenok3y>*propan o tempe* 
xaturze wrzenia 135-«140**/0,7— 0^ mm Hg. , 

Przyktad V. 3.0 g l,2-€poksy-3-ienoksypropanu 
1 2;0 g oksymu cyUoheksanonu ogrzewano do wrze- 
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nla w diigu 2 godzln w 25 ml alkoholu etylowt- 
go wobec kitalltyczncrj UoM trdjciyloamlny. Po 
oddeatylowantu rozpuazczalnlka pozottaty ol«J oczy* 
fzczono przez destylac)^ pr6inlowt|. Otrzymano 1* 
I -<)^oheksylideno-amlnooksy*2-hydrok»y -3* feno- 
ksypropan o temperaturze wrzenia 170— 175**(0,5— 
— 0»75 mm Hg). 



10 Zastrzeienia patentowe 

1. Spos6b wytwarzania nowych 0-podstawlonych 
pochodnych ctoym6w o wzorze og61nym 1, w ktA- 
rym R| oznacza atom wodoru» a Rg oznacza pler- 

11 AcleA heterocykllczny pi^io- lub szeMoczlonou-y^ 
nasycony lub nienasycony, podstawiony lub nle- 
podstawiony, wzgl^dnie Rt i Rt tworz^ l^cznle 
z s^siednhn atomem w^gla plericied cykllczny pi^- 
do- lub szeidoczlonowy, nasycony lub nlenasyco- 

20 r^, podfitawiony lub niepodstawlony, n oznacza ze- 
ro lub dowc^ UczbQ calkowit^ pocz^wszy od 1, 
a Rt oznacza grup« arylow^ aryloksylow^ lub UAi 
IXKhodne* znamlenny tym* ie pochodne oksym6w 
o wzorze og61nym 2. w kt6rym Rt 1 Rs maj^ wy- 

2) tej podane znaczenie; kondensu}e sl« z epltlenkaml 
o wzorze og61nym Z, w ktdrym Ra 1 n maj^ 
wyiej i)odane znaczenie. 

Z Spos6b wedhig zastrz. 1, zaamlenny tym* ie 
kondensac}^ prowadzl sX^ w irodowisku rozpusz- 

^ czalnika organlcznego^ taklego Jak alkohol alifa- 
tyczny. dloksan, dwumetyloformamid, czterowodo- 
rofuran. 

3. 5po66b wedhig zastrz. 1, lumlenny tym» ie 
kondensacjQ prowadzl slfi w s>odwyiszonej tem* 
^ peraturze; korzystnie w temperaturze wrzenia mie- 
szaniny leakcyjnej. 

4; Spo86b wedlug zastrx 1» namlenny tym» ie 
kondensac}^ imwadzi sl^ w ewentualnej obecno^ 
d katalizatora, takiego jak zasada nleorgankzna 
^ lub organSczna, na przsidad wodorotlenck metalu 
alkaUcznegOk plperydyna. trdjetyloamlna. 
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VINYL ETHERS^ CONTAINING AN EPOXY GROUP. 
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The reactions of glycol vinyl glycidyl ethers with ketones in the presence of 
bases ( triethylamine, potassium hydroxide) take place in the epoxide ring and 
lead to 0-[3-(u)-vinyloxyorganooxy)-2-hydroxypropyl]ketoximes and to polyfunc- 
tional oligomers of the polyethylene oxide type containing vinyloxy, hydroxy, 
and iminoxy groups. 



Oximes and their derivatives possess a wide range of useful characteristics [2] and 
are important starting materials in organic synthesis [3] and particularly in the chemistry 
of heterocycles [4]. However, the methods for the production of oximes containing functional 
groups and multiple bonds have been poorly developed. In this respect a sufficiently 
general approach to the synthesis of functionally substituted oxime ethers could be the 
nucleophilic opening of the oxide ring by oximes. Here the vinyl epoxy ethers should form 
polyfunctional compounds of a new type, combining the functions and characteristics of 
oximes, vinyl ethers, and alcohols in one molecule. 

At the same time there are no examples of the nucleophilic reaction of vinyl epoxy 
ethers with alcohols or other hydroxyl-containing compounds in the literature. (With acid 
catalysis the reaction is realized selectively at the vinyloxy group without affecting 
the epoxide ring [2].) However surprising this may_be, the opening of olefin oxides by 
oximes has evidently also not been described. '"iJiPC/C f 

In the present communication we give the results from an investigation into the reaction 
of glycidol vinyloxyalkyl ethers (I, II) with the oximes of acetone, methyl ethyl ketone, 
and dipropyl ketone, which leads to previously unknown polyfunctional oxime ethers (III-VIII). 



Ml 



OH 



,0M 




The designations of R\ R- , and R- are given in Table 1. R** = CH,CH30CH=CH2 or 
CH( CH3 )0CH;CH,0CH3CH.0CH=CH2 . 

The effect of the reaction conditions on the results was followed for the case of 
acetoxime and glycidol vinyloxyethyl ether (I). Without the catalyst (with an equimolar 
mixture of the reagents, 100-lb5''C. A h) 0- [ 3-(2-vinyloxyethoxy)-2-hydroxypropyl ]acetoxine 
(III) is formed with a yield not exceeding 5-10% (on the amount of the oxime used in the 
reaction). At the same time during fractional distillation of the reaction mixture a sig- 
nificant part (about 35-AO wt.%) remains in the distillation flask. 



*'^*For Communication' XIII, see [1]. 



Irkutsk Institute of Organic Chemistry, Siberian Branch, Academy of Sciences of the 
USSR. ^Translated from Zhurnal Organichesko i Khimii» Vol. 23, No. 7 pp. 1A26-1-I9, July, 
1987. Original article submitted .March 3, 1986.Hit- 
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TABLE 1. The Physicochemical Constants and Elemental 
Analyses of 0- [ 3- (uj-Vinyloxyorganooxy )-2-hydroxypropyl ] - 
ketoxiraes (III-VIII) 



Comp. 
No. 




R" 


R» 


Yield, 
% 


bp, 

(p, nm Hg) 


Ill 
IV 
V 
VI 


(CH,)i 
(CHJ, 
(CH,), 

(CH,J,0(CHO,OCH 
1 

CH, 


CH, 
CH, 
C,H, 
CH, 


CH, 
C,H, 
C,H, 
CH, 


50.0 
65.9 
47.4 
52.0 


109-112 (1.5) 
126-128 (I) 
130-132 (1) 
156-160 (2) 


VII 


(CH0,O(CH,),OCH 
f 

CH, 


CH, 


C,H5 


65.3 


175-180 (2) 


vni 


(CH,),O(CH0aOCH 
1 

CH, 


C,H, 


C,H, 


89.4 


160-163 (t) 



TABLE 1 (continued) 



Comp. 
No. 



Ill 
IV 
V 
VI 

vu 
vni 



Found, % 



1.0463 
1.0500 
1.1054 
1.0852 
1.0790 



1.4640 
1.4635 
1.4540 
1.4635 
1.4580 
1.4530 



55.2 
57.4 
61.7 
55.3 
56.2 
60.1 



8.8 
9.0 
9.7 
8.7 
9.2 
9.8 



6.4 
5.8 
5.0 
4.3 
4.1 
3.7 



Formula 



CuH„N04 
Ci4H„N0. 
C.4H„N0, 
C,»H»NO, 
C„H„NO. 



Calculated, % 



c 


H 


N 


55.3 


8.8 


6.4 


57.1 


9.1 


6.1 


61.5 


9.9 


5.1 


55.1 


8.8 


4.6 


56-4 


9.1 


4.4 


59.3 


9.7 


3.9 



The use of triethylamine as catalyst (l.A wt.%, 70-100*'C. 3.5 h, ratio of reagents 
1:1) enabled us to increase the yield of the inonoadduct (III) to 4^%. However, this is 
achieved at the expense of a simultaneous increase in the amount of the nondistilling 
product (up to 50%). The replacement of triethylamine by potassium hydroxide (0.9 wt.%) 
had practically no effect on the yield of (III) (about 50%). The amount of nondistilling 
product also remained at the same level. 

On the whole variation in the ratio of the reagents also had little effect on the 
yield of the product (III). The yield of (III) increased little in the presence of a two- 
fold excess of glycidol vinyloxyethyl ether (I) (0.35 wt.% of triethylamine, 90-100°C. 
3 h). In order to suppress the side processes the hydroxyl-containing component was 
usuallv used in a 2-3-fold excess in relation to the oxirane (100-130*'C, 3-5 h) (5], 
However, if a twofold excess of the oxime (2 wt.% of triethylamine) was used, the^yield 
of 0-(3-(2-vinyioxyethoxy)-2-hydroxypropyliacetoxime (III) was even reduced (to 32%). 

It is known [5] that in the reaction of olefin oxides with alcohols in the presence 
of basic catalysts significant amounts of the ethers of polyglycols are formed in addition 
to the monoadducts (glycolmonoethers) . In our case the nondistilling compounds (IX) also 
represented products from the reaction of the initially formed monoether (III) with 
glycidol vinyloxyethyl ether (I). In all the experiments (even when the oxime was used 
in a deficiency) a certain amount of acetoxime was invariably isolated in addition to the 
expected monoether (III) during fractional distillation of the reaction mixture. At the 
same time the ether (I) was not identified in the reaction products (except in the experi- 
ment in which it was used in a twofold excess in relation to the oxime). According to 
our data, oligomerization of the vinyiepoxy ether (I) can be disregarded under the experi- 
mental conditions. 

Analysis of the results showed that the main factor which does not make it possible 
to increase the yield of the monoadduct (III) is the high rate of the side process. The 
product (III) of the main reaction evidently also catalyzes this process. The initiation of 
the react-^ns of oxiranes with protogenic reagents by the initial products of these reactions 
was described in [6). The low yield of the monoadduct (III) (about 5-10%) and the fcrmacion 
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.*?t' a s'ignificanc amount of oligomer (IX) (35-40^) during the^Bction without the cata- 
lyst are also consistent wi^^this suggestion. 

The high yield (89. A%) of the product from the reaction of glycidol l-( vinyloxyethoxy- 
ethoxy)ethyl ether (II) with dipropyl ketoxiroe (Table 1) is evidently due to steric hind- 
/ ranees to the further transformations of the product (VIII). 

The structural direction in the opening of the epoxy ring was not specially investi- 
gated. On the basis of extensive experimental material [7] it can be supposed that in 
this case too the cleavage of the epoxide ring catalyzed by bases takes place regioselec- 
tively with the formation of secondary alcohols. 

The physicochemical constants and elemental analyses of the synthesized compounds 
(III-VIII) are given in Table 1. Their structures were confirmed by their IR and PMR spectra. 

The IR spectra of compounds (III-VIII) retain the set of characteristic bands present 
in the spectra of the initial vinyl epoxy ethers and belonging to the vibrations of the 
vinyloxy group (820, 1200, 1320. 1612, and 1632 cm**). The strong broad band in the region 
of 3450 cm'^ corresponds to the stretching vibrations of the associated OH group. The 
weak v(C=N) band in the region of 1650-1685 cm"^ evidently overlaps with strong 
absorption band at 1612-1632 cm" ^ corresponding to v.(C=C), which is appreciably 
broadened toward the base. The absorption of the C-O and C-N bonds appears in over- 
lapping bands with maxima at 1050, 1100, and 11 AO cm" ^ of approximately aqual in- 
tensity. The assignment of the strong band at 940-980 cm~^ could not be made unambiguously, 
since the 0-W stretching vibrations and the deformation vibrations of the bonds of 
the vinyloxy group lie in this region. The appearance of a band of medium intensity at 
1370 cm'^ in the IR spectrum of the adduct (III) may be due to the deformation vibrations 
W of the CH3 groups of the acetoxime fragment. The absorption bands of the epoxide ring 
are absent. 

The IR spectrum of the oligomer (IX) contains a complete set of bands for the vinyloxy 
group and hydroxyl. The decrease in the contribution from the C-N bonds to the absorption 
in the region of 1050-llAO cm'^ shows up in the strong broadening of the band at 1050 cm'^ 
and in the increase of the strength of the band at 990 cm"^ (the out-of -plane C-H deforma- 
tion vibrations of the vinyloxy group). In its features this part of the IR spectrum of 
the oligomer is closer to the spectrum of the initial vinylepoxy ether (I) than to that 
of the desired product. This can be explained by the increased content of the vinyloxy 
groups in the oligomer. 



EXPERIMENTAL 



The IR spectra were recorded in thin layers on a UR-20 spectrophotometer with a 
chloride prism at 3600-500 cm"^. The PMR spectra were obtained on a Tesla BS-487C ir 

mant' t^it-k UMTtC l i 



sodium 

— _r — • - instru- 
ment with HMDS as internal standard. 

The glycidol vinyloxyethyl ether (1) was obtained by the method in [8]. The glycidol 
l-(vinyloxyethoxyethoxy)ethyl ether (II) was obtained according to the procedure in [9]. 
^ The oximes were synthesized by the kn_own method [10]. 

/y Vj'^ 0-[3-(2-Vinvloxvethoxv)->^&xoxv?ir^ (III) . A mixture consisting of 

S of acetoxime and IS.Sl^ of glycidol vinyloxyethyl ether (I) was heated at 70*^0 , and 
0;^5 g of triethylamine was added. The heating was continued for a further 3 h with stirring 
7Sk^^^ 90-100''C. By fractional distillation at reduced pressure we isolated 15.4 g of the 

initial reagents, 10.4 g (48%) of 0- [3-(2-vinyloxvethoxv)-2-hvdroxvpropyl)acetoxime (III), 
and 10.3 g of the oligomer (IX). 

' O-n-f l- (2-Vinvloxvethoxvethoxv)ethoxv] -2-hvdroxvpropvl)diDropvl Ketoxime (VIII). 
A mixture of 14.0 g of glycidol l-(vinyloxyethoxyechoxy)ethyl ether (II) and 4.0 g of dipropyi- 
ketoxime was heated with stirring at 70**C, 0.3 g of triethylamine was added, the temperature' 
was raised to 90*'C, and the mixture was stirred at this temperature for a further 1.5 h. 
By distillation of the reaction mixture at reduced pressure we isolated 6.8 g of the initial 
reagents, 10 g (89.4%) of 0-{- [ l-(2-vinyloxyethoxyethoxy)ethoxy ]-2-hydroxypropvl}dipropyl 
ketoxime (VIII) and 1.5 g of a nondistilling product. 

Compounds (IV-VII) were obtained similarly. PMR spectrum of 0- [3-(2-vinvloxyethoxv)- 
2-hydroxypropyl]methylethyl ketoxime (IV), 6, ppm: 6.34 q (OCH=), 4.15 d (=CH2, trans)*, 
3.85 d (=CH2, cis), 3.92-3.42 m (OCHjCHCHjOCHsCH.O) , 2.1 q(CH3CH.C=), 1.75 s (OH). 1.0 t 
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"(CH,) PMR spectrum of O-Wz-vinyloxyethoxy) -2-hydroxypropyi •ropy I ketoxxme IV), 
& iL- 6 35 q (OCH=). A. 17 d (=CH,, trans). A. 02 d (-CH,. cis). J. 97-3. /2 m 
(OcS'cHCh'oCH,2h%. 2.3 m (CH3CH,CH,C=) . 1.96 s (OH). 0.95 t (CH,). 
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The hydrogenation of acetylenic alcohols with various structures in Jje Presence 
of palladium catalysts deposited on rare-earth oxides was studied. It -as shown 
that the selectivity of the process is determined mainly by the nature of the 
sijpo J and b; Jhe structure'of the acetylenic alcohols. The highest selectivity 
(78-917 depending on the structure of the alcohols) is observed when the pal 
lldi!i Is dep^sStid on the oxides of rare-earth elements (Pr^O, and Eu.O,) which 
have basic characteristics. 

The selective hydrogenation of acetylenic alcohols is one of the important stages 
in t^Ts^ll^sls of 'vitamins and perfumes [1. 2]. This reaction s -^t " - carried 
out in the presence of palladium deposited on various supports [3]. Here f'J°"" 
tSatsu^porC of basic type increase the selectivity of the process appreciably [4]. V.e 
lotl Zt lll oxides of rare-earth elements have an interesting set of physicochemical 
cha^aSerisJ^cs a^Sexhibit extremely basic characteristics, which should affect their 
catalytic behavior [5]. 

In this connection the aim of the present work was 5° ^"-f j^ate the kinetics^a^^^^^ 
selectivity of the hydrogenation of 3 -methyl- l-butyn-3-ol (I). 3.7.11 trimethyl I 
3-il (n ! 3! . 11.15-teLamethyl-l-hexadecyn-3-ol (III), and 3-methyl-4-penten-l-yn-3-ol 
(I?) in the ;r;sence of palladium catalysts deposite d, on rare-earth oxides. 

Institute of organic Catalysis and El ectrochemistry . Academy of Sciences ot the ^aza.n 

SSR. Alma-Ata. Translated from Zhurnal Organicheskoi Khimii. Vol. 23. No. 7. pp. 1430 
July, 1987. Original article submitted March 31. 1986. 
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